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(54) Head-protecting air bag device 

(57) Mounting portions (35) of an air bag body (16) 
are respectively nipped by positioning plates (40) and 
(42) and are each fastened and fixed to a pillar inner 
panel (34) by a weld nut (37) and a bolt (39) via the 
plates (40) and (42). Caulking portions are formed on 
the plates (40) and (42) so that the mounting portions 
(35) of the air bag device (16) are in advance fixed 
between the plates (40) and (42). A convex portion (50) 
is formed on the plate (40). and with the convex portion 
(50) being engaged with a hole (52) formed in the pillar 
inner panel (34). relative rotation of the plate (40) and a 
vehicle body is prevented. As a result, rotation of the air 
bag body in a direction in which the mounting portions 
are fastened, which occurs during mounting of the air 
bag body to the vehicle body, can be prevented. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention: 5 

{0001] The present invention relates to a head-pro- 
tecting air bag device in which gas is ejected from an 
inflator when a predetermined high load acts on a side 
portion of a vehicle body, so as to allow an air bag body io 
accommodated along a pillar portion and a roof side rail 
portion to expand similarly to a curtain. 

Description of the Related Art: 

15 

[0002] There has already been proposed a head-pro- 
tecting air bag device in which, in order to improve the 
ability to protect the head of a vehicle occupant seated 
in a front seat when a predetermined high load acts on 
a side portion of a vehicle body, an air bag body accom- 20 
modated in a folded state over a region from a front pil- 
lar portion to a roof side rail portion is caused to expand 
along a side window glass similarly to a curtain. This 
type of head-protecting air bag device is disclosed in 
International Publication No. WO 96/26087 and will be 25 
described hereinafter. 

[0003] As shown in Fig. 1 1 . a head -protecting air bag 
device 100 is structured to include, as main compo- 
nents, an elongated duct 106 disposed to extend from a 
front pillar portion 102 to a roof side rail portion 104, an 30 
air bag body 112 accornmodated in the duct 106 in a 
folded manner and fixed to the side of a vehicle body at 
a front-end fixed point 1 08 and at a rear-end fixed point 
1 10. an inflator 1 16. which is connected via a hose 114 
to the rear end of the duct 106 and when a predeter- 35 
mined high load acts on the side portion of the vehicle 
body, which the inflator ejects gas. and a band-shaped 
strap 118 of which one end is fixed to the side of the 
vehicle body and the other end is fixed to the rear end of 
the air bag body 112. The air bag device 1 12 is provided 40 
in such a manner that a plurality of cells 120. which are 
each formed substantially into a cylinder and are dis- 
posed with longitudinal direction thereof coinciding with 
the substantially vertical direction of the vehicle, are 
connected together. 45 
[0004] According to the above-described structure, 
when a predetermined high load acts on the side por- 
tion of the vehicle body, gas is ejected from the inflator 
116. For this reason, ejected gas is allowed to flow into 
each cell 1 20 of the folded air bag body 1 1 2 via the hose so 
114 and the duct 106. As a result, each cell 120 
expands substantially into a cylinder with the longitudi- 
nal direction thereof coinciding with the substantially 
vertical direction of the vehicle, and the air bag body 
1 12 is thereby inflated along a window glass 122 simi- 55 
larly to a curtain. Further, the rear end of the air bag 
body 1 12 is connected via the strap 1 18 to the side of 
the vehicle body, and therefore, the rear-end side of the 



air bag body 1 12 is reliably disposed at an inner side of 
the upper portion of a center pillar portion 1 24. 
[0005] In such a head-protecting air bag device, in 
order that an upper end portion of the air bag body is 
fixed to the pillar and to the roof side rail at a plurality of 
positions, it is preferable to provide, from the viewpoint 
of assembling efficiency, a structure in which a plurality 
of tongue-shaped mounting portions are formed pro- 
jecting in the upper end portion of the air bag body at 
predetermined intervals, and bolts are inserted into 
mounting holes respectively formed in the mounting 
portions so as to fasten the air bag body to a vehicle 
body. 

[0006] However, as described above, in the above 
structure in which the tongue-shaped mounting portions 
are formed projecting in the upper end portion of the air 
bag body, and the bolts are inserted into the mounting 
holes respectively formed in the mounting portions so 
as to fasten the air bag body to the vehicle body, when 
the mounting portions are fastened to the vehicle body, 
each mounting portion may rotate in a direction in which 
the bolt is fastened and assembling efficiency is thereby 
deteriorated. Further, when the mounting portion 
rotates to apply tension to a portion between the rotated 
mounting portion and an adjacent mounting portion in 
the air bag body, there arises a drawback in that large 
tension acts on the portion between the adjacent 
mounting portions due to expansion force of the air bag 
body during expansion of the air bag body. 

SUMMARY OF THE INVENTION 

[0007] In view of the above-d escribed facts, it is an 
object of the present invention to provide a head-pro- 
tecting air bag device which can prevent rotation of 
mounting portions of an air bag body in a direction in 
which each mounting portion is fastened, which is 
caused when the air bag body is mounted on a vehicle 
body. 

[0008] Accordingly, there is provided a head-protect- 
ing air bag device according to a first aspect of the 
present invention, in which an air bag body caused to 
expand similarly to a curtain is accommodated over a 
region from a pillar to a roof side rail and a plurality of 
mounting portions formed to project from an upper end 
portion of the air bag body are fastened and fixed to a 
side portion of a vehicle body, and in this head-protect- 
ing air bag device, the mounting portions are fastened 
and fixed to the side portion of the vehicle body using 
rotation stopping means. 

[0009] The operation of the head-protecting air bag 
device according to the first aspect of the present inven- 
tion will be described hereinafter. 
[001 0] When the air bag body is fastened to the vehi- 
cle body by a bolt or the like, even if the mounting por- 
tions are each about to rotate in a direction of being 
fastened, rotation of the mounting portions in the direc- 
tion of being fastened can be prevented by the rotation 
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stopping means. As a result, it is possible to prevent 
rotation of the air bag body in the direction in which the 
mounting portions are fastened, which the rotation is 
caused when the air bag body is mounted to the vehicle 
body, and therefore, no tension is applied to a region 
between adjacent mounting portions of the air bag body 
during mountjng of the air bag body to the vehicle body 
and no large tension acts on the region between the 
adjacent mounting portions due to expanding force of 
the air bag body during expansion of the air bag body. 
Acco»dingty, breakage of the mounting portions can 
effectively be prevented. 

(001 1 ] A second aspect of the present invention is 
constructed in such a manner that, in the head-protect- 
ing air bag device according to the first aspect, the rota- 
tion stopping means is comprised of a positioning plate 
fixed to advance to the mounting portions of the air bag 
body, and engaging means which prevents relative rota- 
tion of the positioning plate and the vehicle body. 
(001 2 J Accordingly, when the air bag body is fastened 
to the vehicle body by a bolt or the like, even if the 
mounting portions are each about to rotate in the direc- 
tion of being fastened, relative rotation of the positioning 
plate fixed in advance to the mounting portions of the air 
bag body and the vehicle body can reliably be pre- 
vented by the engaging means. For this reason, there is 
no possibility that a tension is applied to the region 
between the adjacent mounting portions of the air bag 
body during mounting of the air bag body to the vehicle 
body, and during expansion of the air bag body, a large 
tension acts on the region between the adjacent mount- 
ing portions due to expanding force of the air bag body. 
Accordingly, breakage of the mounting portions can 
effectively be prevented. 

[001 3] A third aspect of the present invention is con- 
structed in such a manner that, in the head-protecting 
air bag device according to the second aspect, the 
engaging means is comprised of a hole or a concave 
portion, which is formed in one of the positioning plate 
and the vehicle body, and a convex portion formed in the 
other of the positioning plate and the vehicle body and 
engaging with the hole or the concave portion. 
[0014] Accordingly, when the air bag body is fastened 
to the vehicle body by a bolt or the like, even H the 
mounting portions are each about to rotate in the direc- 
tion of being fastened, relative rotation of the mounting 
portions of the air bag body and the vehicle body can 
reliably be prevented by using a simple structure in 
which the hole or the concave portion, which is formed 
in one of the positioning plate and the vehicle body, and 
the concave portion formed in the other of the position- 
ing plate and the vehicle body are engaged with each 
other. For this reason, there is no possibility that a ten- 
sion is applied to the region between the adjacent 
mounting portions of the air bag body during mounting 
of the air bag body to the vehicle body, and during 
expansion of the air bag body, a large tension acts on 
the region between the adjacent mounting portions due 



to expanding force of the air bag body. As a result, 
breakage of the mounting portions can effectively be 
prevented. 

[0015] A fourth aspect of the present invention is a 

5 head-protecting air bag device in which an air bag body 
caused to expand similarly to a curtain is accommo- 
dated over a region from a pillar to a roof side rail and a 
plurality of mounting portions formed to project from an 
upper end portion of the air bag body are fastened and 

io fixed to a side portion of a vehicle body, and in this 
head-protecting air bag device, the mounting portions 
are fixed integrally to a pair of metal plates in a state of 
being held between the pair of metal plates. 
[0016] Accordingly, the load acting on the mounting 

15 portions of the air bag body during expansion of the air 
bag body can be received by the overall length of each 
mounting portion irrespective of the state of the metal 
plates being mounted on the vehicle. As a result, no 
load acts directly on the upper side of the mounting hole 

20 formed in each mounting portion, and therefore, break- 
age of the mounting portions of the air bag body can 
effectively be prevented. Further, the pair of rigid metal 
plates are in advance fixed integrally to the mounting 
portions, which is excellent in the operating efficiency 

25 for mounting the mounting portions on the vehicle. 

[001 7] A fifth aspect of the present invention is a head- 
protecting air bag device in which an air bag body 
caused to expand similarly to a curtain is accommo- 
dated over a region from a pillar to a roof side rail and a 

30 plurality of mounting portions formed to project from an 
upper end portion of the air bag body are fastened and 
fixed to a side portion of a vehicle body, and in this 
head-protecting air bag device, a metal plate is fixed 
integrally to at least vehicle-interior inner sides of the 

35 mounting portions, and during expansion of the air bag 
body, a lower portion of the metal plate is bendingty 
deformable inwardly in the vehicle interior. 
[001 8] Accordingly, when the air bag body expands, a 
component force acting in the inward direction of the 

40 vehicle and applied to the mounting portions of the air 
bag body acts on the lower portion of the metal plate 
fixed integrally to the mounting portions and the lower 
portion of the metal plate bendingly deforms inwardly in 
the interior of the vehicle. As a result, the lower portion 

45 of the metal plate can be prevented from biting into the 
mounting portions of the expanded air bag body, and 
therefore, breakage of the mounting portions of the air 
bag body caused by the lower portion of the metal plate 
can be alleviated. 
so [001 9] A sixth aspect of the present invention is con- 
structed in such a manner that, in the head -protecting 
air bag device according to the fifth aspect, the metal 
plate is a pair of metal plates between which the mount- 
ing portions are held, the pair of metal plates being f ixed 
55 by caulking together with the mounting portions, and a 
lower end of an outer shape of a bolt washer used for 
the fastening and fixing of the mounting portions and 
lower ends of caulked portions at the one of the metal 
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plates, which is positioned further at an inner side of the 
interior of the vehicle than the other metal plate, the 
caulked portions being formed at both sides of the bolt 
washer in a longitudinal direction of the vehicle, are 
positioned substantially on a straight line. 
[0020] Accordingly, when the load acting in the inward 
direction of the vehicle is applied from the expanded air 
bag body to the lower portion of the metal plate dis- 
posed further at the inner side of the interior of the vehi- 
cle than the other metal plate, the lower portion of the 
metal plate reliably bendingly deforms inwardly in the 
interior of the vehicle with lower ends of caulked por- 
tions on the metal plate and the lower end of the outer 
shape of the bolt washer as the center. As a result, it is 
possible to obtain the same effect in that damage 
caused to the air bag body is alleviated as that in a case 
in which an end of the lower portion of the metal plate is 
in advance subjected to bending processing. Accord- 
ingly, it is not necessary that the end of the lower portion 
of the metal plate be in advance bent by bending 
processing, and a yield of the metal plate is improved as 
compared with a yield obtained in a case in which the 
metal plate is in advance subjected to bending process- 
ing. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0021] 

Fig. 1 is an enlarged cross-sectional view taken 
along the line 1-1 in Fig. 6. 

Fig. 2 is a side view when seen from an inner side 
of a vehicle, which shows, partially by virtual lines, 
a principal portion of a head -protecting air bag 
device according to a first embodiment of the 
present invention. 

Fig. 3 is a cross-sectional view taken along the line 
3-3 in Fig. 2. 

Fig. 4 is a side view which schematically shows an 
unfolded state of an air bag body in the head-pro- 
tecting air bag device according to the first embodi- 
ment of the present invention. 
Fig. 5 is a side view which schematically shows a 
state in which the air bag body inflates to unfold in 
the head -protecting air bag device according to the 
first embodiment of the present invention. 
Fig. 6 is a side view which schematically shows a 
state in which the air bag body is accommodated in 
the head -protecting air bag device according to the 
first embodiment of the present invention. 
Fig. 7 is a side view when seen from an inner side 
of a vehicle, which shows, partially by virtual lines, 
a principal portion of a head-protecting air bag 
device according to a second embodiment of the 
present invention. 

Fig. 8 is an enlarged cross -sectional view corre- 
sponding to Fig. 1, which shows a principal portion 
of the head-protecting air bag device according to 



the second embodiment of the present invention. 
Fig. 9 is an exploded perspective view when seen 
from the front and inner side of the vehicle, which 
shows the principal portion of the head -protecting 
5 air bag device according to the second embodiment 
of the present invention. 

Fig. 1 0 is a side view when seen from an inner side 
of a vehicle, which shows, partially by virtual lines, 
a principal portion of a head-protecting air bag 

io device according to a modified example of the first 
embodiment of the present invention. 
Fig. 1 1 is a side view which schematically shows a 
state in which expansion of an air bag body is com- 
pleted in a conventional head -protecting air bag 

15 device. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

20 [0022] A description will be hereinafter given of a 
head-protecting air bag device according to a first 
embodiment of the present invention with reference to 
Figs. 1 to 6. 

[0023] It should be noted that arrows "FR". "UP", and 
25 "IN" shown in the accompanying drawings, respectively 
represent: the forward direction of a vehicle; the upward 
direction thereof; and an inward direction thereof rela- 
tive to a transverse axis of the vehicle. 
[0024] As shown in Fig. 5, a head-protecting air bag 
30 device 1 0 of this embodiment is structured to include, as 
main components, a sensor 12 for detecting the state of 
side collision, a cylindrical inflator 14 which operates to 
eject gas, and an air bag body 16. The sensor 12 is dis- 
posed in the vicinity of the lower end of a center pillar (B 
35 pillar) 18. and when side-collision load of a predeter- 
mined value or more acts on a side portion of a vehicle 
body, the sensor 12 is provided to detect the state of 
side collision. 

[0025] The inflator 14 is disposed near a portion 

40 where a front pillar (A pillar) 20 and an instrument panel 
22 are connected, and is connected to the above- 
described sensor 12. Accordingly, when the state of 
side collision is detected by the sensor 12, the inflator 
14 is made to operate. 

45 [0026] A plurality of non-expansive portions 24 whose 
longitudinal direction coincides with the vertical direc- 
tion of the air bag body from a side view are formed at 
intermediate portions of the air bag body 16 in the verti- 
cal direction in such a manner as to cross a tension line 

so T which connects a front-side fixed point and a rear-side 
fixed point of the air bag body 16. These non-expansive 
portions 24 allows formation of a plurality of cylindrical 
expanding portions disposed substantially in parallel 
and provided to cross the tension line T during expan- 

55 sion of the air bag body. 

[0027] The front end 1 6A of the air bag body 1 6 is dis- 
posed at a position where the inflator 14 is provided, so 
as to allow gas ejected from the inflator 14 to flow into 



4 



* 



EP 0 899 171 A1 



8 



the air bag body. An upper end edge of an intermediate 
portion 16B is disposed along the front pillar 20 and a 
roof side rail 28 and an upper end edge of the rear end 
16C is disposed near a quarter pillar (C pillar) 30. 
[0028] As shown in Fig. 6, the air bag body 16 is s 
accommodated over a region from a front pillar garnish 
26 to a roof side rail garnish 27 (or an external edge of 
a roof head lining in the transverse direction of the vehi- 
cle) in such a manner as to be made elongated by being 
folded like a bellows substantially in the vertical direc- io 
tion of the vehicle. 

[0029] As shown in Fig. 4, the air bag body 16 is 
formed in such a manner that one sheet of base cloth 1 7 
to which a sealing agent is applied is folded over at the 
lower end thereof and an upper end edge potion 17A 75 
and a rear portion 1 7B, which are each brought into an 
overlapping state, are each stitched up by sewing 
threads 19. The air bag body 16 is formed substantially 
in the shape of a parallelogram and a plurality of rectan- 
gular tongue-shaped mounting portions 35 are formed 20 
so as to project from the upper end edge portion 1 7A. A 
mounting hole 36 is formed substantially in the central 
portion of each mounting portion 35 and a pitch of the 
mounting holes 36 is made longer than that of mounting 
holes formed at the side of the vehicle body and is also 25 
formed to be less than or equal to the length which can 
cover closely the front pillar 20 and the roof side rail 28 
during expansion of the air bag body. The non-expan- 
sive portions 24 of the air bag body 1 6 are each formed 
by stitching with sewing threads 25. 30 
[0030] As shown in Fig. 1 , the front pillar 20 is formed 
to have a closed cross-sectional configuration by a pillar 
outer panel 32 having a hat-shaped cross-sectional 
configuration disposed at an exterior side of a vehicle 
interior, a pillar inner panel 34 formed substantially in 35 
the shape of a flat plate and disposed at an inner side of 
the vehicle interior, and a pillar reinforce 33 having a 
substantially hat-shaped cross -sectional configuration 
and disposed to be held between the pillar outer panel 
32 and the pillar inner panel 34. An opening weather 40 
strip 38 is elastically fitted to a rear-end flange portion of 
the front pillar 20. 

[0031] A pillar garnish 26 made of resin is disposed 
further at an inner side of the vehicle interior than the 
pillar inner panel 34 of the front pillar 20. The pillar gar- 45 
nish 26 is formed from a thin-walled bag accommodat- 
ing portion 26 A and a thick-walled base portion 26B. 
When the air bag body expands, the bag accommodat- 
ing portion 26A is provided to elastically deform to open . 
with a hinge portion 26C formed on the border between so 
the bag accommodating portion 26A and the base por- 
tion 26B as the center. The end portion of the pillar gar- 
nish 26 at the side of the bag accommodating portion 
26 A is elastically engaged with the opening weather 
strip 38. 55 
[0032] A mounting portion 35 of the air bag body 1 6 is 
nipped by positioning plates 40 and 42 made of metal 
and serving as rotation stopping means and is also fas- 



tened and fixed to the pillar inner panel 34 by a weld nut 
37 and a bolt 39 via these plates 40 and 42. 
[0033] As shown in Fig. 2, a through hole 44 through 
which the bolt 39 passes is formed substantially at the 
central portion of these plates 40 and 42 and at the 
position coaxial with a mounting hole 36 of the mounting 
portion 35. Caulking portions 46 and 48 are formed on 
the plates 40 and 42 in the vicinities of both sides of the 
through hole 44 in the transverse direction of the paper 
of Fig. 2. The caulking portions 46 and 48 are used to fix 
the plates 40 and 42 to the mounting portion 35 of the 
air bag body 16 and to prevent movement of the mount- 
ing portion 35 between the plates 40 and 42. A claw- 
shaped convex portion 50 serving as engaging means 
is formed in such a manner that the front edge portion of 
the plate 40 located at the side of the pillar inner panel 
34 is cut and bent upright. 

[0034] As shown in Fig. 3. the convex portion 50 of the 

plate 40 is inserted into a hole 52 formed in the pillar 

inner panel 34 and serving as engaging means. With 

the convex portion 50 being engaged with the hole 52, 

relative rotation of the plate 40 and the pillar inner panel 

34 (i.e., the vehicle body) is prevented. 

[0035] Similarly, the mounting portion 35 of the air bag 

body 16 is also mounted at an inner panel of the roof 

side rail 28 via the plates 40 and 42. 

[0036] Next operation of the present embodiment will 

be described. 

[0037] In the head-protecting air bag device 10 of the 
present embodiment, when the air bag body 16 is fas- 
tened to the pillar inner panel 34 by the bolt 39, even if 
the mounting portion 35 of the air bag body 16 is about 
to rotate in a direction of being fastened (i.e., the direc- 
tion indicated by arrow A in Fig. 2), the convex portion 
50 formed in the positioning plate 40 is engaged with 
the hole 52 formed in the pillar inner panel 34 or an 
inner panel of the roof side rail 28, so that relative rota- 
tion of the mounting portion 35 of the air bag body 16 
with respect to the vehicle body is reliably prevented by 
a simple structure. 

[0038] As a result, when the mounting portion 35 of 
the air bag body 16 is fastened to the vehicle body, no 
tension is applied to a region between the mounting por- 
tion 35 and its adjacent mounting portion 35. For this 
reason, there is no possibility that, during expansion of 
the air bag body, a large tension acts on the region 
between adjacent mounting portions 35 due to expand- 
ing force of the air bag body 16, thereby making it pos- 
sible to effectively prevent breakage of the mounting 
portion 35. Further, mounting efficiency of the air bag 
body 1 6 to the vehicle body also improves. 
[0039] Further, load acting on the mounting portion 35 
of the air bag body 1 6 during expansion of the air bag 
body can be received by the overall length of the mount- 
ing portion 35 irrespective of the state of the metal 
plates 40 and 42 being mounted to the vehicle. As a 
result, there is no possibility that load acts directly on an 
upper side of the mounting hole 36 formed in the mount - 
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ing portion 35, and therefore, breakage of the mounting 
portion 35 of the air bag body 16 can effectively be pre- 
vented. Further, a pair of rigid metal plates 40 and 42 
are in advance fixed integrally to the mounting portion 
35, which is excellent in an operating ability for mount- 
ing the mounting portion 35 to the vehicle. 
[0040] Next, a second embodiment of the head-pro- 
tecting air bag device according to the present invention 
wiD be described with reference to Figs. 7 to 9. 
[0041 J tt should be noted that the same members as 
those of the trst embodiment will be denoted by the 
same reference numerals, and a description thereof will 
be omrtted. 

(0042J As shown in Fig. 9, in this embodiment, the 
mounting pot boos 35 of the air bag body 1 6 are respec- 
tively n^ped by a pair of metal plates 40 and 60 and are 
each fastened and fixed to a pillar inner panel and a roof 
side rail inner panel (both of which are not shown) by 
the wetd nut 37 and the bolt 39 in such a manner as to 
be made integrally with the plates 40 and 60. In this 
embodiment, the claw-shaped convex portion 50 serv- 
ing as engaging means is formed in such a manner that 
a front edge portion of the metal plate 60 disposed at 
the inner side of the interior of the vehicle is cut and bent 
upright, although in the first embodiment the convex 
portion 50 is formed in the metal plate 40 disposed at 
the exterkx side of the interior of the vehicle. 
[0043] As shown in Fig. 7. in the metal plate 60 dis- 
posed further at the inner side of the interior of the vehi- 
cle than the mounting portions 35 of the air bag body 
16. lower ends P1 and P2 of caulked regions by the 
caulking portions 46 and 48 and a lower end P3 of the 
outer shape of a bolt washer 39A are arranged substan- 
tially on a straight line L. 

[0044] As a result, as shown in Fig. 8, when load acts 
on a lower portion 60A of the metal plate 60 inwardly of 
the interior of the vehicle from the outer side of the vehi- 
cle (i.e., in the direction indicated by anow 6 in Fig. 8), 
the lower portion 60A of the metal plate 60 is adapted to 
be easily bent in the inward direction of the vehicle (i.e.. 
in the direction indicated by arrow B in Fig. 8) as indi- 
cated by the two-dot chain line with the straight line L as 
a bent line. 

[0045] Next, operation of the second embodiment will 
be described. 

[0046] In this embodiment, the mounting portions 35 
of the air bag body 16 are fixed integrally by caulking or 
the like in such a manner as to be held by two sheets of 
metal plates 40 and 60, and therefore, the load acting 
on the mounting portions 35 of the air bag body 16 dur- 
ing expansion of the air bag body can be received by the 
overall length of each mounting portion 35 irrespective 
of the state of the metal plates 40 and 60 being mounted 
on the vehicle. As a result, no load directly acts on the 
upper side of the mounting hole 36 formed in each 
mounting portion 35, thereby making it possible to effec- 
tively prevent breakage of the mounting portions 35 of 
the air bag body 16. Further, the pair of rigid metal 



plates 40 and 60 are in advance fixed integrally to the 
mounting portions 35, which is excellent in operating 
efficiency for mounting the mounting portions 35 on the 
vehicle. 

5 [0047] Further, in this embodiment, when load acting 
in the inward direction of the interior of the vehicle (i.e., 
in the direction indicated by arrow B in Fig. 8) acts, from 
the air bag body 16, on the lower portion 60A of the 
metal plate 60 disposed further at the inner side of the 

w interior of the vehicle than the other plate, the lower por- 
tion 60A of the metal plate 60 is, as indicated by the two- 
dot chain line, easily bent toward the inner side of the 
interior of the vehicle (i.e., in the direction indicated by 
arrow B in Fig. 8) with the straight line L as the bent line. 

75 For this reason, the lower portion 60A of the metal plate 
60 can reliably be bent to deform toward the inner side 
of the interior of the vehicle. As a result it is possible to 
prevent an end edge 60B (see Fig. 8) of the lower por- 
tion 60A of the metal plate 60 from biting into the 

20 expanded air bag body 16, and therefore, breakage of 
the mounting portions 35 of the air bag body 16 caused 
by the edge 60B of the lower portion 60A of the metal 
plate 60 can be alleviated. 

[0048] Moreover, this embodiment has the same 

25 effect in that damage caused to the air bag body is alle- 
viated as that in a case in which an end of the lower por- 
tion of the metal plate 60 is in advance subjected to 
bending processing, and therefore, it is not necessary 
that the end of the lower portion of the metaf plate 60 be 

30 in advance subjected to bending processing. Accord- 
ingly, a yield of the metal plate 60 in this embodiment is 
improved as compared with a yield obtained in a case in 
which the metal plate 60 is in advance subjected to 
bending processing. 

35 [0049] Although the invention has been described in 
detail as related to specific embodiments, it is under- 
stood by those skilled in the art that the invention is not 
limited to the specific embodiments thereof and other 
various modifications may be made within the scope of 

40 the present invention. For example, in the first embodi- 
ment, the plates 40 and 42 are fixed to the mounting 
portions 35 of the air bag body 16 by the caulking por- 
tions 46 and 48 as shown in Rg. 2. However, as shown 
in Fig. 10, there may be applied a structure in which 

45 holes 56 are formed in the vicinities of both sides of the 
through hole 44 of the plates 40 and 42 in the trans- 
verse direction when seen from the paper of Fig. 10 and 
are used to allow stitching of each mounting portion 35 
of the air bag body 16 between the plates 40 and 42 by 

so a sewing thread 54. Alternatively, the plates 40 and 42 
may also be fixed to the mounting portions 35 of the air 
bag body 1 6 due to adhesion. 

[0050] As the hole 52 formed in the pillar inner panel 
34 to serve as the engaging means, other engaging 
55 means such as a concave portion, a notch, and the like 
may also be used. Further, the convex portion 50 
formed in the plate 40 may also be formed by other 
method such as press without being cut and bent 
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upright in each of the present embodiments. 
[0051 ] Meanwhile, when the folded air bag body 1 6 is 
disposed over a region from the front pillar 20 to the roof 
side rail 28 in such a manner as to be accommodated in 
an elongated case, it is desirable to provide rotation 
stopping means which is integrated with the case. 
[0052] Further, the second embodiment is structured 
in such a manner that, as shown in Fig. 7, the lower 
ends P1 and P2 of the caulked positions by the caulking 
portions 46 and 48 of the metal plate 60 and the lower 
end P3 of the outer shape of the bolt washer 39A are 
arranged substantially on the straight line L, and during 
expansion of the air bag body, the lower portion 60A of 
the metal plate 60 is easily bent inwardly in the interior 
of the vehicle with the straight line L as the bent line. 
However, the present invention is not limited to the 
same. Other structures, for example, a structure in 
which the thickness of the metal plate 60 is made 
smaller along the straight line L, a structure in which a 
perforation is formed on the metal plate 60 along the 
straight line L. and the like, may also be used to allow 
the lower portion 60A of the metal plate 60 to be easily 
bent inwardly in the interior of the vehicle with the 
straight line L as the bent line during expansion of the 
air bag body. 

[0053J Moreover, the head -protecting air bag device 
according to the present invention is also applicable to a 
structure in which an inf lator is disposed at the side of 
the quarter pillar (C pillar) 30. 

[0054] Mounting portions (35) of an air bag body (1 6) 
are respectively nipped by positioning plates (40) and 
(42) and are each fastened and fixed to a pillar inner 
panel (34) by a weld nut (37) and a bolt (39) via the 
plates (40) and (42). Caulking portions are formed on 
the plates (40) and (42) so that the mounting portions 
(35) of the air bag device (16) are in advance fixed 
between the plates (40) and (42). A convex portion (50) 
is formed on the plate (40). and with the convex portion 
(50) being engaged with a hole (52) formed in the pillar 
inner panel (34). relative rotation of the plate (40) and a 
vehicle body is prevented. As a result, rotation of the air 
bag body in a direction in which the mounting portions 
are fastened, which occurs during mounting of the air 
bag body to the vehicle body, can be prevented. 

Claims 

1 . A head-protecting air bag device in which an air bag 
body caused to expand similarly to a curtain is 
accommodated over a region from a pillar to a roof 
side rail and a plurality of mounting portions formed 
to project from an upper end portion of the air bag 
body are fastened and fixed to a side portion of a 
vehicle body. 

wherein the mounting portions are fastened 
and fixed to the side portion of the vehicle body 
using rotation stopping means. 



2. A head-protecting air bag device according to claim 
1. wherein the rotation stopping means is com- 
prised of a positioning plate fixed in advance to the 
mounting portions of the air bag body, and engag- 

5 ing means which prevents relative rotation of the 

positioning plate and the vehicle body. 

3. A head-protecting air bag device according to claim 
1 , wherein the side portion of the vehicle body is a 

10 front pillar inner panel. 

4. A head-protecting air bag device according to claim 
1 . wherein the side portion of the vehicle body is an 
inner panel of the roof side rail. 

15 

5. A head-protecting air bag device according to claim 

1 , wherein the air bag body is accommodated in an 
elongated case and the rotation stopping means is 
integrated with the case. 

20 

6. A head-protecting air bag device according to claim 

2. wherein the engaging means is comprised of a 
hole or a concave portion, which is formed in one of 
the positioning plate and the vehicle body, and a 

25 convex portion formed in the other of the position- 
ing plate and the vehicle body and engaging with 
the hole or the concave portion. 

7. A head-protecting air bag device according to claim 
30 2, wherein the engaging means is comprised of a 

notch formed in one of the positioning plate and the 
vehicle body, and a convex portion formed in the 
other of the positioning plate and the vehicle body 
and engaging with the notch. 

35 

8. A head-protecting air bag device according to daim 
6, wherein the hole is formed in the vehicle body 
and the convex portion is formed in the positioning 
plate. 

40 

9. A head-protecting air bag device according to claim 
6. wherein the convex portion is formed by press 
working. 

45 1 0. A head-protecting air bag device according to claim 
6, wherein the convex portion is formed by cutting a 
portion and bending the portion upright. 

1 1 . A head-protecting air bag device in which an air bag 
so body caused to expand similarly to a curtain is 
accommodated over a region from a pillar to a roof 
side rail and a plurality of mounting portions formed 
to project from an upper end portion of the air bag 
body are fastened and fixed to a side portion of a 
55 vehicle body. 

wherein the mounting portions are fixed inte- 
grally to a pair of metal plates in a state of being 
held between the pair of metal plates. 
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12. A head-protecting air bag device according to claim 
1 1 , wherein the pair of metal plates are of substan- 
tially the same shape. 

1 3. A head-protecting air bag device according to claim 5 
1 1 , wherein the pair of metal plates and the mount- 
ing portions are fixed together by caulking. 

14. A head-protecting air bag device according to claim 
1 1 , wherein the pair of metal plates and the mount- 
ing portions are fixed together by the mounting por- 
tions being sewn between the pair of metal plates 
by passing a thread through holes provided in the 
pair of metal plates. 

1 5. A head -protecting air bag device according to claim 
1 1 , wherein the mounting portions are fixed inte- 
grally to a pair of metal plates in a state of being 
held between the pair of metal plates, and the pair 
of metal plates and the mounting portions are fas- 
tened and fixed to the side portion of the vehicle 
body using rotation stopping means. 

16. A head -protecting air bag device according to claim 
15. wherein the mounting portions are fixed inte- 
grally to a pair of metal plates in a state of being 
held between the pair of metal plates and the pair of 
metal plates and the mounting portions are fas- 
tened and fixed to the side portion of the vehicle 
body using rotation stopping means, and a lower 
portion of at least the one of the pair of metal plates, 
which is positioned further at the inner side of the 
interior of a vehicle than the other metal plate, is 
bendingly deformable inwardly in the interior of a 
vehicle during expansion of the air bag body. 

17. A head-protecting air bag device according to claim 
15, wherein said rotation stopping means is com- 
prised of an engaging portion which is provided on 
the metal plate positioned at the inner side of the 
interior of the vehicle, and an engaged portion pro- 
vided in the side portion of the vehicle body and 
engaged with the engaging portion. 

18. A head -protecting air bag device in which an air bag 
body caused to expand similarly to a curtain is 
accommodated over a region from a pillar to a roof 
side rail and a plurality of mounting portions formed 
to project from an upper end portion of the air bag 
body are fastened and fixed to a side portion of a 
vehicle body. 

wherein a metal plate is fixed integrally to at 
least vehicle-interior inner sides of the mounting 
portions, and during expansion of the air bag body, 
a lower portion of the metal plate is bendingly 
deformable inwardly in the vehicle interior. ■ 

19. A head-protecting air bag device according to claim 



18, wherein the metal plate is a pair of metal plates 
between which the mounting portions are held, the 
pair of metal plates being fixed by caulking together 
with the mounting portions, and a lower end of an 
outer shape of a bolt washer used for the fastening 
and fixing of the mounting portions and lower ends 
of caulked portions at the one of the metal plates, 
which is positioned further at an inner side of the 
interior of the vehicle than the other metal plate, the 
caulked portions being formed at both sides of the 
bolt washer in a longitudinal direction of the vehicle, 
are positioned substantially on a straight line. 

20. A head-protecting air bag device according to claim 
18, wherein a thin-walled portion is formed in 
advance at a bending-deformation portion of the 
metal plate. 
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